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A photon is massless, [d] has no electric charge,[18][19] and is a stable particle. In a 
vacuum, a photon has two possible polarization states. The photon (Greek: oc, phos, 
light) is a type of elementary particle. It is the quantum of the electromagnetic field including 
electromagnetic radiation such as light and radio waves, and the force carrier for the 
electromagnetic force. Photons are massless,[a] so they always move at the speed of light in 
vacuum, 299792458 m/s (or about 186,282 mi/s). The photon belongs to the class of bosons 


but they are also vacuum waves. 


A soliton or solitary wave is a self-reinforcing wave packet that maintains its shape while 
it propagates at a constant velocity. Solitons are caused by a cancellation of nonlinear and 
dispersive effects in the medium. (Dispersive effects are a property of certain systems where 
the speed of a wave depends on its frequency.) Solitons are the solutions of a widespread 
class of weakly nonlinear dispersive partial differential equations describing physical systems. 


The vacuum does not act as a nonlinear and dispersive medium. This is why photons 
[and gravity waves] are solitons that doe not lose their energy, frequency, or 
wavelength if they do not interact with matter or matter generated energy fields as the 
propagate throughout the universe. 


Figure 1. The light cone shows possible values of wave 4-vector of a photon. The 
"time" axis gives the angular frequency (rad :s-1) and the "space" axis represents the 
angular wave-number (rad:m-1). Green and indigo represent left and right 
polarization. Note: this figure assumes that light cones have a physical reality in which 
time is a dimension. This is a false model in that time does not exist as a dimension! 
The vacuum polarization effects are due to the nature of a photon as a perturbation of 
the vacuum energy. The photon is a soliton surface effect on and of the vacuum sea of 
energy which is not empty or a zero point reference! 
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The refractive index and the apparent slowing down of photons near matter is a result of the 
surface tension of the vacuum around a particle. A result of the enhanced vacuum energy 
around matter. The refractive index is a measure of the surface tension of the multi-vacuum 
around matter. Working backwards one can calculate the total energy of the vacuum around 
matter from the refractive index...i.e. the slowing of photons close to matter is a measure of 
the topological and therefore the missing mass and dark energy components properties of the 
vacuum. This points to a way through optics to develop an experimental method to test the 
theory of the multi-vacuum universe and a way to identify missing mass and dark energy as 
components of the vacuum. Photons are vacuum solitons. This helps to explain how they can 
travel through the great distances of space without decaying. The condensed wave packet 
that is used to describe individual photons is a result of the soliton nature of the energy 
representing waves on the vacuum surface. This means that the vacuum is a complex sea of 
energy as discussed in my other papers. 


Refraction is the interaction of photonic solitons [vacuum waves] with observable matter 
resulting from the surface tension of the vacuum that drags the photons to a slower speed 
thus leading to a trajectory change in side the collective refractive matter. The photons speed 
up to the carrying velocity [i.e. standard vacuum velocity, c-speed of light, as seen in 
laboratory environments] of the vacuum when clear of the matter. This is due to the 
conservation of total energy because the surface tension of the vacuum provides energy to 
the photon by the matter so the total energy of the photon: 


E [photonic soliton] = hVpnoton =E [surface tension of vacuum near matter ] +E [refractive matter] 


Note that photons are carriers of information when analyzed for their spectral characteristics, 
direction of their source, intensity of photon bundles and therefore can be used to create 
maps of change in their sources and therefore time derived as a construction from the 
information content of these arrows of time. In a sense photons are the links between nodes 
in a causal networks throughout the vacuum where their function is to act as vectors between 
the nodes showing the direction and flow of information carried by these ad hoc "arrows of 
time". 

This means that photonic solitons or photons can be used to probe the deep sea of 
vacuum energy thus examining the proper nature of the vacuum as a reservoir of 
missing mass, dark energy and cosmological expansion of the universe. 


In order to understand how photons properties do not ‘age’, decay or become ‘tired’ while 
propagating through the universe we must see that they are vacuum waves [including 
gravity waves] not through empty space but solitons of the vacuum media which is a deep 
sea of energy that we take for granted to be the zero point energy between islands of 
observable matter since we, like the photons, are floating on top of this ocean surface of the 
universe that contains all the missing mass, dark energy and observable cosmological 
expansion. 


In the following three figures we see that photons or photonic solitons are waves on the 
vacuum sea of energy. The various energy levels of the vacuum are also illustrated along with 
testable experiments. 
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